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MAKING GREAT GUNS.

THE ORDNANCE FACTORIES OF THE UNITED
STATES.

A XEW AND IMPORTANT INDUSTRY FIRMLY
ESTABLISHED—-WHAT A VISITOR SAW IN THE
PUSY WORKSHOPS—CHANGES WROUGHT IN
SEVEN YEARS—MORE THAN 100 GUNS OF
AMERIOCAN STEEL XNOW AFLOAT-—
WHERE AND IOW GUN FORGINGS
ARE  MAXUFACTURED-—-MODERN
GUNS AND GUN-MAKING DE-
SCRBED—GUN CARRIAGES.

AXD PROJECTILES.

Just within the gateway of the washington Navy
Yard, and a fow feet 10 the cight and left of the tall
fagstaff, are monnted two bronse smooth-bore caunon
of antiquated type and manufaciar, They were made,
35 the foundry marks show, bt Barcelons, Spain, in !
the year 1784. A squue of tin, originally paintad
black, which s attachied to each gun, bears an in-
seription in letiers onee whito, but now stalped and
balf-effaced by Wme and westher, which Informs the
carions visitor the® these pleees ars Wi trophles taken
tran two Tripolitan gunioats, wiiteh were aftacked
and eaptured in 1804 by a gunboat commanded by
Capiain Stephen Decatnr, of the Dnited Btates Novy.
A few vards beyond these teophies, st the foot of o
steep slopo, stand the great gon shops and ofller bulld:
ings that sheMer the Washington wNavnl Gun Foctory,
which in its present form Is virtuafly & crestion of the
last threo yeurs, and which cannot yet be regarded
as complete.  Hero have been buill and are now bulld- |
iog modern steel guus, & single shut from one of which |
would silence o scorv of guns llke the puny bronze I

on {he slope above, from the captura of which |
fhe galane Decstur reaped 5o mnch descrved glory and |
renown elghty-seven years agl.
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SORTH GUN SHOP, WASHINGTON FOUNDRY. =

To {hie visitor wlio knows little or nothing about big |
guns or gun-making the &cene which opens befor |
him &5 he enters the main or middle door of the im-
mense gun-shops—for there are two, fnown cespectively |
as the “North Guf Shop" and the s gonth Gan Shop," |
onder the same roof, making & room 630 feet Img and |
pinety-five to 155 foet wide—is one ohielly of pewllder- |
ment, and 1hat impression he does not lose even after |
hours of snrvey and study.  He thinks he Is reminded |
of a versa of “The Charge of the Ligbt Rrigads," which
Le fesbly and wainly tries to nepeat, in fromt and
palow him is ap immense hollow thing of steel tuat
flowly revolves by the power of maclinery, whidoh
works almo?t noiselessly, aud o dozen men &re busy
dotng somethitig both to the fnside and oatsile of the
mouster. When completed this thing will bo a twelve
fnch broseh-londing wifle. It will be nearly thirtys
geven feet long and nearly four feet high at ite greatest |
diameter, and will welsh about 101,000 ponnds, With |
s powdar-chargo of 425 pounds, 1t wiil carry o steel |
projectile weighing RGO pounds a disiance of twelvo |
miles with a velocity grest enough to perforate a stoel |
plate more than two fect in thickni=s if placed at the
mnzsle.  Near by Mes the huge tube of ancther twaelve-
tnoh gun, which has heen prought and deposited hero
by the Y10-ton overhead travelling crant a4 cosily nod
gently ns o mother would earry Wor sloeping babe to its
cadle, The sauue crane {3 now bringing from the
shrinking pit an bamense Back-hot stecl “hoop,” which
15 quickly and defuy fitted to the preal evlinder, and
the work of batlding anather twelve-ineh gun is faily
under way. At the right of the visitor an Beneh gun
Is slowly revoiving In a lathe, and at the same time
recelviug some needfnl attention o 115 interior straol-
ure. Two of its elder brothers arc now aboard the
Chavleston. St further o the right, Iging In a row,
Are a dogen gund, more or Jess, which have been eom-
pleted, welghed and marked, aggl-are now niady (o be |
sont w0 e proving ground to be tested.  Now come {
man bearing » long brass rod, at oue end of which is » 1
five-polnied ganpe-—a “ star ghnga®=which tho operator
opens and closes at will. This s adjusted, and the In. ‘
(ernal dlamoter of the gun is earefully measuréd, inch |
by fuch, and the result duly reconded in a booi.  This |
gun §s now rendy o be sent @0 ke © rifling wachife.” i
|
|

Degcending from the clevated platiorm, the visftor
turns to the left, and &t every siep envounters guns
and parts of guus In all the different stapes of con.
sirnetion, from  the ronghtwned and bored tubes,
Jackets, hoops antd other forgings of different callbves,
from 4-ifch to 10-ineh, to mne whieh hove been
srifled® and “lapped? and are ready to have the

| mannfactured.

for the rapid-firlng guns of smaller ealibre.  The
“mount® for a modern heavy gun—say, the hiydranlic
carringe just completed for ono of the 10.ineh gnns
of the Miantonemoh—strikes the viddtor as o eompll
cated and w ful ploce of hanism, and his sense
of bewilderment becomes more acmte ihan before if
he attempts to galn even & glimmering Iden of tho
uses and functions of Its foveral parts and appliances.
« Mounts” for guns of nearly a doxcl Aiflerent calibres
and in al) stages of development swvound him i
what, to Wz unskilled eye, secms to be inextricabile
confusion : the 25.ton overhaad travolling erane Is in
almost consiant motion, and twe hoge standing cranes
—wiiioh bring to mind the builfiing of tho first fdnch
gun o fow years ago—hold tut thelr glant arms roady
to It and carry great burdens, 1t 1 a scene of
busy oetivity, for guns ore being turned out rapldly
o meot the demands for tha yow &hips; nod ging, ke
cavally troops, are of lltle uge unless properiy
mounted. Every gun-carringo, when complered, I8
gont 1o the proving-gronnd and thoroughly tested b
fore 16 I8 fssucd. Two 1%dnch curiuges are well ad-
vaneed, and will he completed by the tima that the
first dwo gans of that calibre aro ready to be mounted,

The waltor nest enters tho shop where buey work-
men 4re making projectiles. These range in #lze
from fourdoch to tendmeh, and {nelade shall and
sheapnel, snd @b present AW made of castiron, To
mnumruwymwbemmmm
endugh for all practical purposcs, tut the Ordnaice
people fnform Lim that ho fs mistalen, and that they
will not bo satisied untll they have succcodnd o pro-
duclug steel shells wlileh will pierce the sides of an
enemy's ahip without doformation.” This solleitude
o aoeount of deformation® does not appear to extend
to the possible cnany of s ships. The visitor 18
farther informed {hat steps have been taken, which
will result dn the manufactars in {ie United States of
Firmiog and Hallzer stoel projectiles for nse agninst
armored vessels, avd that within a reasonable time
& sufficient supply of them will be obtained to mect the
domands of the new Davy.

In other shops the visitor finds many brouches of
ordnance mannfacturs enrrled on, which make tho
Washingtén Gun Factory mewsurably lndependent of
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of supply. For example, n new

Private sources
pifiiug maching for thirteen-dinch gunssls bulkdiog 1o
(me of them, whero alsp the boring, rifting aud
other tools which will bo required i the manufactuane
of sueh guns are belng made.  In another department
all the Inbricating ofl for uee in the mun factory 1S

Another bullding contains the bollers,
steam power for all the engines fu this
great establlzhment. Ths visltor dlsrovers, however,
{hat the Naval Gnu Faclovy ls ot yet eomplete, aud
ue is juformed that nloe more powertnl maelines o
now bLuilding o Philadelphis for the “4xorth Gun
glop,” and that when they are sompletod and sot op
this establishiment, If not a2 large as some others, will
rank among the best oquipped gun factories of the
world,

Haw many men are émployed 1 1= o questioft wileh
the visttor naturally asls, and he 15 tuformed that (e
total namber fs 001, Of these S60 nre shilled me-
ohanles. For severul months pist they bave Leen
workipg ton hours o day 6n account of the nrgent
demands for NEW guns. A NKRG frtelligent and skilful
pody of meh counot be found in any manufactaring
astablishment: they toke an intercst in their wark,
atd are proud of is quality, which is unsarpisssl by
fny gan factory (n the world, and o amount per
man s nnequalled.

The importatce of modern gunas aking as a Gomestin
indnstry 15 20 great, oo Nutlonal as well a5 in an
eeonomle sense, that o brlef sccount of 143 birih amd
progress and of the provessis canployed cannot full 1o
Lo of general lnterest, Seven yours ago thers was
nob to be fonnd abosrd any ship of the Unitod states
snvy 4 single plove of maodten heavy orinance, wnd
the United Slates was without a properly  equipped
factors for the manufacture of heavy guns. Thero
wis no private establishment in the conntry able ta
frenlal steel forgings for gtine exoceding o cullbre of
gix inehes.  Desplte many difficutifes one slx-inch
Lrosch-londing wifle tmilt of Amerlosn efocl hael been
completed with the inadeqnate toals and applianrces
to bes found at the Weshington Navy Yord, and had
withstood the eevere {nets to which it hud been sibe
fected ; eontracts with Awmeriean murnfactiners for
twenty sels of elx-ineh stedl gun forglngs had been
maite and elght sets had béen declined, two al the
South Beston works and four fn W shilugton, amd con-
tenots with English monufacturers had been made for
plaht scts of etedl forglugs for efght fich puns and
three sels for tenineh gunk.  Sueh were thoe candl-
tions and Hmitations of medern heavy gan manifue i
in the United States two yeaps after Cougress T
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which furnish

GUN JACEETS, #INCH TO 12.INCH,

bresch.plugs aiid “ mushrebms® fited and the  slelits”

adjusted,  Among the latter are three hmpe 10-4nch

guns, which, to the visitor, soem o be big enoneh and
gestruetive enpugh for all practicnd purposes. While
he is peering through one of these, admiving the €lenn,
perfect riffing and heantiful finish, there s a sudden
clong andl clatter of machinery overhead, and he Jooks
up 1o sea the 40-ton truvelling ernme moving an g.inch
gun to the rifing machine—the fonrteen tomg of stecl
baing earcied and handled with ne mucl apparent eass
as an athlete would hondle o fenrteen-ponnd  dmnl-
bell.  Another clotter ia heanl overhead, and the 10-
ton cranes is seen hringing to o voring machine a4
smaficr mass of steel, welghing four or five tons,
which In & few weeks will be comverted into a Sdneh
gun. In shorf, guns and parte of gune of every

csMbro snd in every singe of development ore seon
on ‘every hand, andergoing o variely of processes, or
belng moved from place to place with the help of tha
travelling cranes, each of which |s operated by a slnple
mon who manipulates levers In 8 Hitle enge,  Emall
wonder, then, that the visitor is pewliered and bulf

Qistractod. And wet there Is lifle nolse exeept the
clatier of the travelling crancs, snd even that Com

mander Pendleton propases to abollsh—and what to
tho visitor appears 10 be the hclght of confnslon and
disorder s, in reslity, perfect svstem snd onder.
Every ona of these alert, {utelligent and skilfl men
knows his place and his duty ; his tools ane ju porfeo

order and alwoys at fits botd | thiy machinery mioves
and works with the cose and precision of elockwork,
snd with less nolss than the fretful steamng which
puf?s pud shrieks and vexes (e smooth witer u couple |
of hondred yords away.

Leaving the gun-shops and turning to the right, the
vifor faces n big cluster of Brick imiidings whieh
surround s quadmoguiar court.  The firsd ove which
ho enters 1x (he guucarrage shop, In which he finds

scores of busy workmen bailding “mounts® for the
pew heavy guns, as ol as “ mounls” sud “shlglas”

nfuhmu.r_ﬂ the bullding of four pew vesaels for the
Navy—mo of which had boen completed and ona
lstinehed, while p thind wis netdy to bhe lsnnche! and
the fourth seven-lonths eompletad.  The comblned
armament of these vesseld, In maln batteries, ®as iu
comslet of two fivedonh, twonty-one slx-inch and elght
elght-lnol breeehlonding stes] rifles,  Congress had
besn fafrly Hberal fn providing fob the bafding of
new ships, tnt Imd falled {0 make adegnate provision
for arming themn when bulll. In Febranrs, 1654, tha
attention of Congress wes called to the neecssity of
making sultable provislom for the manufwctore of
modern ordnance for both the Army ond Noavy by
the first report of the Gun Foundry Boar, but 1o
action thereon was takien at thot ssesiom, and nearly
ihree vears elipsdd befan adequnts n]mm;:rrnuun;;
wore available eithier fur gun forgings o the bullding
and equipping of the saval auu faclory 4t Washing:
ton, whiel had bean earnestly and repeatedly nrged.
Thoe subscquent sction of Conzress, alihough tandy,
wus Hberal, and 1ts pood resulis are alresdy seen in
siveral directiong.

At the ontset the Ondnance Burean of the Navy de-
clded to adopt for the srmimem of new vosrels wlich
might be anthored  stosl Dulltnp  breechloading
guns of high power, anil the first set of forchnes was
ordered for & thinch pun In June, 1532, from the Mid
vala Stesl Works, and the fun was built fn what
was then Enown as tha “ Oslgance Maching £hop,” ot
the Wishington, Savy Yund. Thie wos n shop of
Umitsd enpacity, iptended for miscoilznems work,
and its appllances for the constructinyg of medern
auns, even of tho smallor calitees, wers of » primitive
wind, and mwany expedients wero necessnry moorder
to handle and complete the first Gineh gon, the
puliding of which oerupied many toonihes The Ord
minoo Hureatt was o dead exrnedt, however, nnd fors
ines were ordered for the Sinrli and oduel guns
for Wie Athris, Hoston mnd Cuienmo, but w0 e
ounute were the Govermment appliances and  facill

ties for molking guns that it was faund necessary 1o
have aloven of them manufsctared in private foun-
dries.  Four of the Sinch gans for which forgings
wers obtained In England, wem bnilt In the same
foundries. It is proper to remark here that the B-inch
and 104nch forgings ordered from abroad were ol
tained only affer the most tedious and  vexutions
delays, which convineed the Nevy Department that
it would be folly to depend ugpon forelgm establizh-
ments for the gno-steel which wonid be necossary
{0 furilsh the armament for the new navy. No fm
ported stoel has beon used for thot purpese except
for clght Sinch and threed 104nch pgune, nod the
American stegl, of which the others ure composed,
s in every respect égual, i wpot superior, t that
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aml Is rifled, then
whers the blanhs aro out
treech-plug.
After rifing,
as It Is termed,
emery 1o take the rough edges
The breech mechanisin ond
preparing in the mean time, Ao now wljusted o tho

It Is weighed and markod and ready to ba sonk
Tudian  Heod, twoenty-six

qn the Potomac, During

ro all parts of the gun have
twen under close seputiny by Em Inspecting  ofleer,
Its bore has been scrutinized by menns of an electric
fpore-scarcher, and a full aud complete record s

in the scrow-box for tho

the boro I8 rabbed down, oF w Inpped ™
with o lead weight and with oll aod

off thi rifling.
sights, whieh have veen

miles below Washington,
the procoss of manufnety
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THE 12INCH B. L. RIFLE I¥ LATHE.

which was obtuined from England  In order to do-
mesticats the munufacture of gun aud armor steel
in the United States, it wes necessary to offer ex-
truordinary  induecments, which was doma In 1887,
when hids were invited for all the stie] pequired for
the guns and armor of all the vessels then bullding
or authiorized. Tho bid of {he Bethlehom 1ron Com-
pany was acoepted, and (bat company nt onee began
to estublish a plant for the hegvicst gin furgings and
srmoe-plates,  The eompany apreed to lave fta plant
completed for the Avllvery of gun-forglngs by Anguast
1. 1585, prior to which time it hod receivid an omler
tor forty-glx o-loeh, fonr Eineh, twenty-fous 104neh
and two 12-neh forgings and o eoptract for thirty-two
f-ineh forgings had also been made with the Midvals
Company, whith had aiso furnished s number of fare-
tngs for 4inch and sinch muns.  The TRethlehem
Company furnishes guld compressed steel, foraed by
Lydraulle presscs, and that from Midvale {2 forged
nnder heavy stoam hommers. The first f-4neh gun
bullt 15 now on board the Dolphin, and has been fred
upward of G00 routida.

The first forgings of tabes and jachets wern fur
nished solld by (he contrnotors, roingh-bored hy thi
Governtnent, snd then retaroed to tho makers fur
{eeatmont, bt all existing eontracts eall tor foreings
rongh-hored and turned, olk-tempercd and anuncaled,
and are required to be as near the dimensions of the

inlahed gun as the risk of ma Mope work will allow.
As soon fs forggs uro recelved they nre examinesd
for the marks
at the pluce where they ore madn, and are welghed
and measured,
neeessary reguirements. The forgings are tested at
the works for tensile strengih, olastic Nmly, and
elonention, and the result in ench case 15 submitted
10 the Dareau of Ordnance, and If found satlstuctory
the forgings wre provisionully accepted, stliject to their
Leing < machined,” lest any defects shonld be e |
vealad Ly thy latter process, The Ordunnce Durcan |
asslems the forgings to esch gun in aecondanes with
{ts physical propertics, aud also preseribes the amount

of the Government lnspector stutioned [

to aecertain 1f they conform to the | of

becn made eovering i1s funtures ab every step, which
fs submitied from time to time to the chiel |nspector
and (= slemed and prossrved s & complets lLtstors of

e manufacture.  The avemgso welght of o seb of
forglnge for esch calibre 1s as follows: .
AR ooeonensremasessss 4,500 T, fnished gun, 3, T
:-mch .!.,m':u ™ finlshed gun,  S400 0
G-nch .. 1000 M, fintehed gnn, 0190 m
a-lek, D00 1y, Dulahed gun, 7.000 ™
-inaly . 14,810 ™, tnished gun, 10 £000
slnch .. s 000 (8, foished gun,  gOA0010
10-nek 25400 ™, fnished gun, GJ.Lan) in
T2ANCN aivaiesn s amarne e "ASU T, findshed guo. 106,800 il
The following talle plves the nnmber of sets of

forgings thus far ardersd, according to the lest report
of the Burcan of Ordianes, tho taimber of guns coft-
pleted, and the nu mber of guns I course of construc-
tion at the gun foundry, forgings for which have been

delivered § S :
¥o. guns No. in

No.forgings  come  rourse of

coltra. srderod. pleted. c'nstriet'n.

GBI oo ommusran siwhoban ik anabission 83 s :

b-Ingh y “oR

5

efuch .
Bl -
10:nrh
12-inch
13dnch . van
A 15inch gnn, 456 inches in length, hag besn
destened, and tools for fts manufactune ard i gourso
of eoustrnetlon ot the guu foundry. 1t Is thought
that this will be the largest gun ever likely to bo
poeded for naval purposes, The following tuble gives
the weights of tho paval brogeh-dosding guns of the
vorfous  ealibres, halr  total  Jenisihis, welgits  of
powder charges, wolghts of projectiles, and thiclkness
step] which the shell will perfurate at the muzelo:
wrt of W't of Turl'rat'n
Leagtheharge. projectils capmelty,

et
-t

W'tin

thee. potnils, o fect. pounds. pounda. iuchok.
i g ol Tl T T T
Geineh oo 1.8 2620 00 AT
feh .. 154 Y] 100 10.87
1.7 40 250 16.10
W 912 Lin 00 43,10
324 dod b Ha0 w16

1ad-tnch 186,500 40 550 1,100 4.
nile

The ranpe of cach Gltbe is wstned to be ohe

' or each fnch Gf dtameter of bore; for example, the

THE 10INCIL B Ly

of slirinkaze to be applisd 1o eath part. Tt may tio
well to state Lere that “& set of gunforeings® com-
prisad the tah, whirhl 1& the bhody of the =ung il
Jachet, whith i3 4 tegvy forglng, nearly ono-thiird tho
length 6f the tube and which envelope is breccl )
loops, varying fn numbes geeording to the size of the
gty and & hreoch plug and & * wushroom,” which
derives its numie from its shape.
tho breech plug, and 1= offtee §s to prevent the escape
througl the broeeh of gases liburated by firing,  The

Piysieal mquirements of gug-steel. e ghown by U-;.L]
+ gone proovies, o sle-fnch mun six tmes fonr, cte.

pleres 2 Inches 1ong Ly 1-2 fuch in dlpmoter, ave, I
peneral terms, as follows:

It extends throdgh |-

Tenstle Elastle
rart steenmth Jimit. FElongation,
TUb e SO N i lfn.rn;; th 85,000 M 228 per efnt
Jacket H3,000 ™ 40,000 T 20 per ornt
Hoop ... 1L 000 Th 4a000 T 16 per cant
Wreceh plug HO,000 M U000 W 0 per eent
Algahroois 05,000 ™ H0.000 B 5 por cout

The coutracts for gnn forgings call for open-hearth
steel of domestie manufuctute from the best guality of
Mw matertnl, wniform in quality and free from ol
defocls.  Thesmoefal ts first mun dudo s did Ingats, whieh
are required to hove an exeess of weight of 40 per
cent above that of the rongh-bored forging,  Of this
oxosgss, Ahreefourths must bt disearded from tho
upper end of the ingot and one-elghth from the luwer
end. Al forgings must be aunealed, oll-tempuend
and apnin annealol

&5 murch for the prepamtion, (nspectioh and tedda
of the “raw motes
nwew sfiTps of the Amerlean Nuvy. After that ono is
not surprised fo lesrn thet every gun bulle thus fur
s gt od the severeet tests applicd 1o fn

Now, 45 1o tho process by which the forgings that
have besn propored we above deseribod ame convortad
{nto medern guns, every purt of which Is as perfectly
fiolshed and as pccoralely adfastod as the parts of
s wateh, and which are not surpusstd If they are
equajled in finlsh, acenrser, wteetigth or ellectivennss
by Jke fans made fn the Dest gun fur tavies of Enrope,
hn tnbes, s received, ars put i a boring and turning
1the and & tre bort émalior fn dlomettr Ly abong cne
quarter of ap fneh fs obtained, The jacket, which s
the first plece th be ¢hrnnk on, is In the mean tme
pored to its exact dlametor unll pleasured o every
tneh by means of the star-panre,  Thete dimensians
laving been obfained, that part of the tubs whiclh s
1o Lo envoloped by the fackel §s turned down t whist
15 tormed its sheinkage dlsmetar, that 5, the diametnr
of the Lors of the jocked plns o plven gnantity assimmed
for the shrinkasge of the parte 1y question: on o sl
{neh fobd it §s abont 12-100 of oh lneh, and fhe mha
|5 therefore that moch farger In digmetir than the 1
of Its Jhckiet, When beth tube and jasket g peady,
the former (3 plaesd vertically dn the sheinkinzpit,
with tts hroeeh or rear oid np, and the Jacket 45 plicsd
{n the heatine pirnpoe, whers {1t 1s cxpanded anffielently
to pass over the tuba, with allowanee for the néeswary
tima rquired to perform the operation. The expanded
plere §5 never ralsad above a blnod heat, nor is e
expansion nsilowed to exeosd 5-1.000 of an lueh for
anch Inch of dinmeter and i s usually s,

The expansion is watehed by meuns of trinl gouges,
and when enficient the heated plece Is lfted by the
overhead cmme from the furmare and swuog orer lis
talio and bolng carcfully plumbed 15 Ineered shwdy to
Its seat. Bnnning waler 16 clveniated thoough e
vore of the (uhe, and whon the mass I5 cold  the mn
s Nifted frofn the pit and its bore |5 starganged to
pseertaln whot eompr ssion has {aken pace, dee to the
squectge of the conteietlng Jacket.  This comprosslim is
in o megeve tha test of tie arcuraey of the wark np
to thiv polnt.  The varions hoops Buse fu the mean
tme Leen bored and mensared, and the exterds® of e
fnckot and npeoves®d and of the tbe o proparal to
yecolvie thom Iu the same mahnet as the rtar snd of
the tabe was prepored for the Jocket, and eacl one is
pit on in its proper order until the eun Is folly as
seam bl e bore Is star@mneed belde and nfter
each layer of overinppiug parts, 1o ascertaln (e t5tal
winotit of Compeetsdon,

Whes ful'y botltup, the pin s bored to flnlshed 9
siotid, e powder chomber s bored out asd
: cut for Mug and the citeror W
fntshed. The plec. nest pos o the dibngnnbine

Miw the Livech

= of o modern gyn for one of the |

&TEEL RIFLE.
ranee of & slxdnch gun {= six miles, of a ten-inch gan
ton miles, ete.

he total longth of eash @in 15 4= follows: Fonne-
inch, 104 Wes: fivietnch, 152 inchess sinsloech;
enliliros, chest elghtdnel, 83 cellbres, 3045
tnolss ; fen-tnel, 45 calibres, 357 Inehes; twelve I,
1% eallbres, 411 ineches,  The term “ eglitees™ does not
mean the total kopth of a gmo, tut the leagth of
the riflsd hore and powder chamber, I sll the guns
excopt the seall mpld-sfng guns, the rifled prooves
are mnitiples of four; a ten-inch gun has len Hoes

Every gin is sent to the provinz gronnd, whers 1t
{5 thoronghly tested befors it is fssued for nse. Tho
Gotatutory fest™ reduined by law Is ten rounds fined
a4 eapldly as practleabls ferm & gon of each type.
sone of the @uns has yet falled under the tests applied,
nor has nny defect of evideuce of weakness béen dis-
covered fn any of tham,  Down o Auta new guns have
bodh completed and fssued to eeniels a3 followa: Flve-
tneh, two: six-ineh, ptuetyelplit ) eight-foeh, foureen
wni-nch, 4wo.  Of 1o nlnety-cight six-inch guns, four
which weps lstned to the Chorleston have simee been
gaplaced Dy two alghtdnch gmns: and twn ten-lnch
puns for the Miuntonomol, which huve boen completed
and tested but nol yet tesued and monnted, are nob
jpelnded.  All of thesa mns exeopt four vight-fuch
and teonty-tives six-inel werd mode In {ho Navel Gun
Factory ot Washingion, und all of them egcept elght
elehtinel and theee tel-inch guns aro made of Amer-
fean steol,

It 1= expected (hat befors July 1, 1201, twenty-faur
mome six-inch gons, four oo gigldtinch gnns, and
tee more ten-iueh gung wiil be eonpleted and ready
for service, Ties'des thess there are lo the gun factory

in varions staoes of mantfactere thirty-one fourduch

ains, dwentv-fonr fiveinel puns, six six-ineh ouns,
thtee eight-lneh guns, two ton-inel gons and thee
felvedgel guns, one of the last vamed being well
wdvaned town:d compietion

The prescnt annusl capactty of the Naval Guh
Tact vy Is rated as follows:  Porty fivedoch oe foue-
fneh, sivty sixneh, ten cizht-fnch, six ten-inch and
thrse twe'vtinel guna, Wilh the prosent muchinery
and appliances the aversge tase required to build o
gt of eadly catibre f4 as follows: Four-ieh, nfty
dayss fiveineh, ity doyi; stxdnel, eixty days: eight-
fneh, nincty days; ten-nel, 120 doys | twelve-inch, 180

duds,

Ineluding the enns witich have been eofipleted and
fasmed, ar which o~ now tmiding, forcings hve been
furntshed or are uuder copdract to be supplied, wiich,
it 1s sxpected, will place on toad the voiuTs of the
United #tates Navy by December 31, 1503, & folal
armament n matn battesles as follows:  Pourlneh
muns, sixty-threa: fivedned, Sfiy-fone; sixinch, 120:
elehit-neh, farvnine: tandneh, twenby-two; twelve-
lneh, oight: thirteen-ineh, {welmm,

The pumber of gun enrrages thns far made and fom-
pleted In the gon factory 15 a8 followe: Foap ineh,
o fivedneh, two; six-dnch, ninety elght: elgii-ineh,
fonrteen - tenddneh, four.  In addition, thee s gev-
venl of cch Wivd onder way, and the monnts for the
firssh paty of twelveInch guns g well advanced, A
largn namber of mounts for sig-ponund, three-poand and
one-pound Faphddiving gons lave oalso been mani-
faciured,

The enst af pun forgings of domestie steel has do:
creased costdemily, and there lins beon o &t orester
Asepensn [ (e cost of wapetstture of hoth gons aml
en carriages at the Nnval Gun Partory within the
lash twa of (heee yenrs.  The sx-dnch gun, which
el 2400 to matnfectore undrr econtesrt  with
private lrtis fonr or flve yeans ago, eost 22,040 ot
W Navid Gan Factory In 1888, and only 81,208 i
1400, widle the averge time of mannfactnre in ten.
hoar days In 18%E wne 116 doys, and In 1500 anly
O the cight dnch pon the cost foll from
arh, to 85,040 In the pun fartory
2 m 1500, while the timo of .

dxty davs
:.‘,_",r.-‘;_ nrder of

In in td @2

foctare was rodneod from 225 davs In 1855 W 120
days in 1200, The tan<doeh gon, which et #0004
:.. 11. i in 1‘:1 mn factory ) 15as, cost oidy 84,500
n My, ane i e ! o -

o el 1 s -I.].' ,.h,."\:' \:‘.'I-:L‘:.“Il,lIll:ITI'1.|ltI:I.|"Iih-‘-.I=!j da:i!:. tl:l
:llm whoof wanofactire of gan eatringes.  THa o .‘E
{the sl lon wls-Beh cardaies averneed SLO50 00,

Gold Dust Washing Powder
powder and at less than

We Cut Down

the price of WASHING POWDER

i
6)s cts.
: ¥

HAS DONE IT.

The dally cleaning and weekly washing can be BETTER done by

than with ANY Soap or %iber washing

One-Half the Cost.

Your groces will sell you & wholssal® vackage (41 ) for 25 Cents.
. K. FAIRBANK & CO., MANUFACTURERS, CHICAGO, ILLINOIS.

p——

the cost of the thimd ten averaged 85,442 and tho
cost of the fifih ten carrisges avoraged anl!
These aud othor redictions i cost are mal
the Inteoduoction of pew and I el
applinness, and to Iportimd ehill in thelr uso.

or many of thes methals whd new llances, as
well as for Imppvements apon older oncs, the Nevy
15 midebtsl to some of s owan offfcers, who show an
Intellizent and enthuslastie (ntersst in the progress of
this important branch of the service, mnd scveral of
whom lmve given The Trlmne correspondent much
usful  amd nteresting  Information, Al tho
oflicers whokn [ntsllipenes, ingennity and 2o have
cﬂrllr_ﬂ‘mtﬁl espoclully ta the stecess of mun-muking ag
tly:_.‘\a\'ul (un Factory may be mentionsd Commander
("Noll, who now lms churgo of l{,'. Lisntonant-Cam-
manders  Pendloton oni  swift,  Lisatenant . 1L
Flotehor, whose mount for she Hotehlidsy muins wis
adoptod and 18 1o nse; Licutonants Thomas 5. Lodgers
aid Charlies J. Badger, and Bnslgos Ackerman and
yashiell, Afr, Daehfell &5 now lo charge of the mw
woving ground ot Indiag Head, 1t should be pdded
it s (s an extromaly lmporfant sdjunct of the
i faetory,  The provig grovnd ab Annapolls wns
Incomventont on aroount of ts distanes from Wieh-
{niton, and unsnitable on sccount of the difleutty
of mngitg hoavy moder guns, owing tu tha donger
t whiely pussing vessels wore expoend.  Noithor of
these objections applies to the new proving ground,

¥or the establishment of the Naval 1 Pact
pigh praies 1s das to the naval committees of bot
bronchas of Congross and th Bocretary Whitner, who

i

corniest mermdel  the offorts of Captaln  Sleaind,
formegtl ollef of the Bnrosa of Naval Ordnance.  The
work begun by him hie been vigorously pushed Ly

Ws snccessapr, Commalors Folger, formerly fn chnria
of the bullding of the mn fmdyﬂ-o nlmml-
facturn of s Sinee the duy that Scerctare Tracy
entersl upon the dnties of his oflico, he ok shown
the greatest intorest in the gan factoey, ond under
the impnlse of bis energy greater rosults hove beci
oelileved 1n the last two gﬂm than In the fonr pre-
ceding veare.  Thanks to him ond the efflelent aflicers
under s directlon the Naval Gnn Factory has heen
established on a firm fonmdstion, and the 13- thene
manufacturad are nob exeolled, If they are equalled,
gun for eun, hy any A the warlil,

Tha oioss of the Civil War found the United States
with an establizliod system of smonth-hore cast-lbon @uns
pracessing great mierlt,  Tn 1AT2 thesa heran 1o be
nup‘plmnunh:d by & Hmited namber of eomverted muzele
Tading rifies.  ‘These guns constat assontally of 4 cnst
fron breech oF casing, strengthensd with s weouslit-
lron or steel rifiod tube, which hes A thlckness of wall
over the seat of the clinrge, squal to ebout onothind
w enllbre of the gan,

n the matter of bidit-un forped steal mung the Navy
rtment wos tho pioteer, and today gons of o
junlity equal to onything In tho gepelce of any nnatlon
1 the world am helnge turned (mt in grear numbers of
the gun founder la the Weshipgton Navy Yord, A
gun whieh used to toke from two to three wonhs to
rifle can now have the work dona in fourtéen hoies,
wad secretapy Truey reeently reinerked that * one of
tho means of futaeme defenes of D ~York Harbar wil
Lo found In this modern squipment.” Thoere upe now -
fng turned oug st the Weshioeton Navy Yard gans wiah
0y if tw'elve 1 ying the moamnifleont steel

| » tha drmor of any

gt prosent traeted,  In Kenpp's
at Bssen the steel §s mpde In the same
5 whore the gans are balit.  The forgings {or the
g_. of 01 enlibes made ot the Wushington Navy
<1 are sent from the Lethlehem Ste o] Works,  Tha
Huge mass of “teel for the O-ineh gnns welghs at first

about 10,000 povnds, and &5 hammered and relinmmernd
untll worked” into an Ingot of Ul wmore than halt
that weleht, nnd about S0 foet long and 8 inches in
Ixpartmint of the Army 15

dinmoter.  The uprlnanes

ot fur behingd that_ of the Nuvy (n the matter of
mindlern ordnanee.  The firsst gun to be made ex-
cinsivels of Amefean steel was an Sneh hireae i
Ionding rifle, under the of the Chief of
Ondnsieo, under date of Jaly - 1657, ;

s 124nch gun hns W -ump‘l-l-‘l. f
Miess WD BUUE WO ¢ by the Dethie
! Compnny, of South b m, Venn, XNo defocts

| of sy kind wone found 0 the foegings, wmd eon-

| poving the ting of the ateel with that of the Wi
| worth  for for e 100nch pun, the Amerlean
| stect was muvh softer and Mit more castly.  The twa

| guns were mode ut the Army Gun FPactory, Water
| viiat Arsenil, West Treoy, N. Y. The Binch cun is
| eomuposed of one talae, one Jaekot, sightoen Loons, ong
| sliawy o base ring, and the varous wrts of tha
| hroach meeliani=m, The Interlor e k‘s nvelopmd
by the jacket and e'ght hoops, which extend from
the front ond of the jackot to the muzzle of the giu,
n distance of W inches,  The proless of nnnn
facture wie shnilor to that practised ot the Nave
| tinn Foupdry, Washington,  The Army Guu Foundry iy
| about complite In every detall,  The total lenerl of
M budlding s 08 feot, and wbont 7O feet wide ut
tiie suain atsle,

THI 12INCH B L MORTAR,
In additlon to the moanufucture of stesl Lreach-load:

bieech-loading murtars, five of which
'l'l“‘--.FII“',‘ cnsl.  The eatire work nmst ba complet
by Jananry 1, 15008, The mortars wve n I--.i its
{ron, inoped with stonl, nnd the metlysal suing them
Is hnown as tbe Rodman ?Ir\‘ll‘-"-\ of hollow caetine and
watopcooling, by which the mon s otolsd foom l"'u: n-
ede.  Omothe cuteide of ol mortar tw
elec) over! e each otlier will be shr
mnkhb it the strongest form 6f ecast | apd wrongiid-
steal gmn,  The @] for thede wegpons la furnished Ly
the Government, and when eompletod eaoh mortar wifl
Ve twenty feet long and will welgh seeontesn bons,

thovoughly  teatal.  The twelvedneh  muzake-loading
mortar was fired 408 pomnds hefore ,:'._, ",""f:lt,l? :;,:"
Lreael-tonder, and after the emivorston Tl SHetye
elght ronnds.  The experimenind 11w )
i gl oG Ul By i kil
sanied a8 they huve Loen by the acoldenral Tuesiing
of Ionded ahell fn the rm-e'w|:p....:';":.'\,1.“:.',‘::!““"""
Cught o remove all doubt ns to the seenrity o
r?IIl:‘-l'I- for tho service for which they ore Infanded, for
at \;‘ﬂﬂ&;:la}“;a'llmlnaﬂn rﬁl'-!nan.. hressue oxendling
o y i . her Arvien -
:.It‘:”lli\:‘\;lgfq‘}:mh . n&wm g0 dsmand, r:\-‘:n 'hnwrll-‘:rl?fr: ':‘1'1.
4 ’ ol fee COBAL Ve kPR 1 J
made ot the Army Cil.t?l.;n::[:‘g;;_”““ such 96 the oue
This morta~ 18’ made wholly of stee? foretos, bl
upon o plan sloilar to the sen-cnnst mns aond m milt
nhjscted 1 aliont the same ressury nl.-‘ﬂ.lw‘:r It il T“ll
welipht of shell to Lo fited from the stool mor M ];r}l('
Fiad pounds, ns rompared with nfo \umu?’rr‘-?'-l Hind
other, And its ringe will Lo abont six miles, or-the
Thé Arary Gun Foctory owins s pesiint Aevel
. ot Syt i st RAAR ‘;;-11:.2

not pf Into opestton untll Sanrembe =iy F
from the data It P Haat, dxwn yeada

. Uhes A

and :‘l ﬂu:l r!!m thy yower | g eranns and
machina 1001 y -' ... ¥
ppd rifthie machines, L ino Tt wine, ‘“'I:Fﬁ II-""II'I.(‘
foet [n teneth and 125 fost Wide, is (he merhinces

wdnpted (0 the mammfacinm of mahs of aleht, fon op
Wt leny o

twelvd Ineh  dalihie, e elitimotod e o
t yv-{one guni, on o bas X iy h&{':!l‘
sven tome el and five (wei T

whng s Aesignad 16 n
ute twalve-tnel gand n
1 other pplihres.  Guo ng
by qEhn sitg of the jww
B November, 1547, the Departinent exjy

; M0 in dhe alterstion of o 1,'.':..“”ch;*\-lll.!l
Inton 1 :.m!l W o, o <he colleetfon thieme from
It”"r-'_ polnta of ennugh mindhiners portly to M) Ir'hl-
tulliing sod to begln work,  For this pretinimary
work Captain Rogoes Biente, of the Orduatica Depard

n
foctory nt Wateyvhict

OFFICE AND DEPOT, 126 N. FRONT STREET, PHILADELPHTA.

g rifliss, thy War Department Lus con

! A L 1 i lin N the |
Fouth Boston Jron Works fue ﬂ:;rv: *~ '(-:k;!{ -\;:tllu-r-: |
ave lien Sie- ¢

The ehdurnnce pf this type of morlar has hoen protiy |

F
tnjnry, !
f the o

Ill'fnl' .!!s eanstrnetion, |

L vlee-peeeidont,

e —

ment, Is dye muoh credit, as wall as the pertection ol
tho detalls of punmaking for the Army ten . The
n& which have betn completed in tiis shop in the
t two years culuprise ﬂﬁ)‘ 3.20nch and ony B4
4.6 ineh flold mortar, one S-inch
ins? the conversion of

lueh feld guns, one
ond one 101nch steel sea-const §
8 124neh muzeledoading, steel hooped mortar into n
brecohi-loader, and rill#l;; and making the breech
mochanism for a 10-Inol east Aron wire wnpped gun.
Caplain Dirnie, in = valusble paper mvm.&nm
last three years In stecl-podacing plants, gui-uIRKiLe,
army ond pavel guns und mortats. says: “The sur
rowndings of the questlon of ecast defence today and
W5 they sppeared three yoars mince are in striking sod
huppy conirast. Then we were pp aling to an oy
rmﬁ’mmm public sentient an striving to prove
Ll thee thiue wue yipe o Legln, anil now we are in o
midst of a busy seene of actlon. No longer are we
culled upon to repress the wﬁln of envy at the lappy
wgmss of the davy in bul ing its ships and auus.
E‘im opportunity 1s now atfordad the Army o do ite
part and (o prepare thi solld works of const detence
which will stand us tho bilwarls ot our harbors, ever
ready to concentrate thelr fire al effective mnges upen
@il approaching euems, which & bostile flest cauuot
avold or out-munoenvie, which fire thelr wuna from a
stalile platform and which possess fiominlty from
struetlon by torpedocs, hidden rochs or collisions.  Now
1 rether belleve sgune of our yhutienl akljcs are disposed
to minimize the Lnporisice of the lond and shore do-
fences and to put too wuch conlidenco in ships alone
&% a means of coast defenes, . . . In brief. wo may
Ay t!naé"t'utngms s M1wloim' wpmmn? &r
ol MICE, .. s : unug\m n .
(inr fortificutions, ote., under the War ]:S
partment, which became & law on Sepiepber €2, 1884,
pave hidight fic that an om of activity In cunsl
defenee such as had not ocenrred sinee about the oluse
of the Civil War waa ted, sl the subse-

e Ly
of 1380 uu‘l? 1200 hn‘\g‘ﬁuﬂlllﬂ thaat profi-

propriations

quont acts
s, As u resnit of s Jogislation, now two voars n
opumttran.u contracts Lave dmﬁr been phacod witn

citizens of the United Stawes, embracing suo {portant
ftems us the stecl forgings for 112 Neld, stoge and ©
steol guns  the moudineriro of eloven #-luch stoeel gunt
and of seventy threc 12:nch on-copat martars; the
erection of an Army jyuu factory at Watervilet Arsenad,
West Troy, N. Y., and the uschinery to equip it A
contrmet has also boen cumelnded for 450 steel
aror-plercing shot of B and 10 jnch ealibros,
others for one B-inch and nine 16-inch pueumstic dy
mite guns®
e ——a—————
ANOTHER FINE ciARITY BE GUN.

e
PLANS OF THE INDUSTRIAL CHRLISTIAN ALLL-
x ANCE,

The Indnsteial Christlan Alllante Was incorpord
yesterdny by the following men: Goorge D, Macksy,
of Vermilye & Co.; Willlam L. Smung. preshdent Lot
trol Natfopal Dank; Asthur B Clafiin, Danlel W, Me-
Willlams, James (. Beower, H, ¥ Vou Liew, Jeors &
Davlson, Jr., A. W, Dennett, Witltam Howaed Houple,
Wiltlam G. Hoopla, Thomas Nungeat, Edwin Packand,
president Franklin Trost Confpany ; Dowies Colgate, Ar-
thur W, Milbury, Elisha G. selehiow, Franets €. Hu dur,
Chavtes 3. Townserd, John 5. Huyler, Fawin 1 Ido,
willam A. Csaldwell, E. B, Harper, prosident Murusd
Jleserve Fund Life As ion s Prederick W. Rockiels
1ow, 5. M. Bixby, Lolls Klop: vht, editor of “ The ('hris-
tian Heradd," tie Rev. Dis. R, S MacAvthur, Willlam
31, Tuvied, Johu R. Paston, Jomes M. King, Lavid
J. Burell, R, R, Movedith, and Charles Q. Hall, the
Jev, Messrs, Clharles L. Juchson, William 1. Rlehards,
Goorgs E. strobridgs, A. H. Lewis and Walter M.
wallise, The presidene of the Alllance 15 George D.
Muckay ; vickprsident, James G, Beemor; treasurer,
Willlat Howard Hoople: ecerctary, ATl hur W. Milbury.

The object of the foumders of the Alllance §s to help
men and women who huve pecome 1w aud degraded
through neistortoue o vice in siclt 6 way thot, whils
betng helped, thelr ealf rospect will be reawakened.
1t fs propused 10 a0 owplish this by freely welo ning
all, bt giving them fouod, shelter, and clothing only
us they carn it by thelr 0w worl.  For thls purpose
s Lullding in the lower purt of the oty hus slicaly
bpen selected, and as So0l a8 the arrangements fop
saenring it are completed, cortain trdnstries will be
startad, steh a8 cobbling, repoirigg ciothes, Lrush wod
proom  masking, working up of wvarlous kinds ol
refuse, printing onice, woud yurds, and ecoal yords,
A rogular system of collecting serond hand clothes
will Le etorted ghroughont thie city, and this will give
soma of the men work [ repatring wad  cloan
jr. The home wil bg enly somlnally
self-supporting, lowever, for, wihillo nothing will be fur
nixhed without its being worked for, the value of thig
pay will be much Inrger than the work would o
dinarily smount to. None of tho Inmates will be al
fowed to remain in the home Iobger than & certaln tmwe
(probably about sixty duys), which, it i+ thought, will bo
lupg chough to give them a good start i the worll
anid o it them out with clean clotiing and with teold
{or sucli men as are mechanles.  The home will Lo
wanuged on the browdest principles, belng entirely
pot-sectarian, and the inmabes will be under o Coli
strulnit, except that of loaviug their evil Labits,

This homo for wen will be followed in the full by &
pome fur women ono dhe sane pring Ipte, which will
Jrobubly bo situuted near the other, and which will be
undor the sane mnnagoment. A large milsston b Le
wluips® Wil also Le started, and another Importat
step will be the founding of Indistrial farms within a
convonleut distance of Now-York, to which the Alllanee
will somd such men as esti be benefited miope by @
country Tife. All this, howuever, Mr. Milbury sl yos
terday, teversing the old adage, 1s mismely an ottee of
cure.  Tho Alllance intends (o use 3 pound of e
| ventlon, by gotting hold of the Ritle elilidren of Ui
poor, and in Usng misslon-workers to bring them o
the day-nurseries and kinderartaus whichh will bu es
tallished.  Thero thay will be cord for and grudually

cdnoated for eliher tho ywblic schools or for ke e
dusiriel schools which witl be opeied by (he Miiaue

where they will be faught to usy thadr hands s
Lralis,

I e

| INSURANCE MEN OLGANIZING.

Samuel . Blasden, president of the New-York Dosrd
of Tire Undgrwriters, appointed yestonday & couniticd
of tifteen to consider the ways nud weans of roviving
e Iusuranes Tarkfl Assoclation of this eity. The
' eommilttes conststs of M. A. Swme, of Hhe Greenwich
Compuny 3 J. 1. Washburie, of the Home; 3. W, Mnn
ray, of the Anglo-Amerien; Hugh Schumann, of th
Germaniin s G Fo Doddall, of the Royal: W. W. Under
BN, wnd T, Ackeriuan, agentss . H, Baton, Liverpeol
Won and Globe: A. D, Irving, Phuenix of London
M, H. Hall, agent; J. A steDonud, Quoen t J. A Akx-
anier, ageoty W. H. Crolies, Amerlean s J. B, MoRay,
. Phoenix of Harliord, and B, Lockwood, Westerd

Ameriean.

1t 15 expeoted that this commition
gome plan under which the rtos will
vhe brslness put on o 1n:v'|m busis, Lt s suld Ul 8
pumber of dnsumuee tirms hove hoen doiug w losiod
Lusingss for some time, and that a system of peenlar
ritis 15 noeded to prevent thelt gulig uut of businues.

Lin

will seltls npon
te menlated and

e — e ———

MOLORED BAPTISTS ELECT OFFICERS.

Fhe convertion of colored Raptistemitisters which
f4 now fn session at the Abyestnian Haptist Church, n
Wavuely Place, electod the fnllowing clergymon oflivery
yesgentny : Pregident, Dr. Rufus L. Porry, of Brookiynd
Goorae M, Jackson, of New-Maves
Conn,d peording secretury, Dre, T, D Midler, of Pl
doiphila, Penn,; corresponding socrctary, Willtam 1%
Dixon, of Trooklyn: treasirer, K. D, Wynn, jastor ol
e Abyssininh Dapthst Church of New Yk, Come
mittoes wero appointed on tnance, en applieation ol
new elarches, on cretetials, on ediacation, ou wWbe
peranen aud on ebiiuarieg.




